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PVIEWPOINT
Cardiology and the Critical Care Crisis
A Perspective
Jason N. Katz, MD,* Aslan T. Turer, MD,* Richard C. Becker, MD†
Durham, North Carolina
With an aging U.S. population and a declining physician supply, the care of critically ill patients will soon be
reaching a level of crisis. At the same time, the evidence continues to mount in support of intensivist staffing to
improve both patient outcomes and resource utilization in intensive care units (ICUs). Whereas the vast majority
of medical and surgical ICUs are staffed by physicians trained in critical care medicine, that is not commonly the
case in coronary care units (CCUs) in this country. Despite that, the breadth and diversity of comorbidities in pa-
tients that occupy our CCU beds is continuously growing. No longer is the CCU merely an observation unit for
peri-infarction complications, but rather it has truly become an ICU for patients with cardiovascular disease. With
this in mind, there becomes a growing need for intensivist-trained cardiologists and a push for the development
of critical care training pathways in our cardiovascular fellowship programs. (J Am Coll Cardiol 2007;49:
1279–82) © 2007 by the American College of Cardiology Foundation
ublished by Elsevier Inc. doi:10.1016/j.jacc.2006.11.036i
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vhe field of cardiovascular medicine is constantly evolving.
ew discoveries in molecular cardiology, cardiovascular
enomics, and physiology have culminated in the develop-
ent of improved diagnostic methods and treatment ad-
ances, the results of which have allowed us to extend the
ives of our patients. Millions of dollars, from both govern-
ent and industry, currently fund countless studies in
revention, advanced cardiac imaging, and novel interven-
ional therapeutics, to name just a few. However, there is an
rea of cardiovascular medicine that has been largely over-
ooked; an area so vitally important to our nation’s economy
ut thus far given very little attention in terms of research
upport, physician education, and public awareness. Despite
eing one of the largest and most expensive aspects of U.S.
ealth care, representing an area of patient demand growing
t a rate far exceeding that of physician supply, we have
one little as of yet, as a discipline, to address the burgeon-
ng crisis of critical care.
The care of critically ill patients accounts for approxi-
ately 1% of the gross domestic product in this country (1).
espite finding ourselves in this already profound economic
redicament, we know that the aging of the U.S. population
ill only lead to additional predictable increases in the
emand for critical care services (2). At the same time, as it
tands now, the supply of physicians trained to provide
ffective critical care will remain constant. Therefore, it has
een estimated that by 2020 there will be a deficit of
rom the *Division of Cardiology, Duke University Medical Center, Durham, Northo
arolina; and the †Duke Clinical Research Institute, Durham, North Carolina.
Manuscript received October 26, 2006; accepted November 8, 2006.ntensivists that is equal to 22% of demand, and by 2030 this
eficit will approach 35% (3).
Whereas other intensive care units (ICUs) have been
raditionally staffed by physicians who are board-certified in
ritical care medicine, we have never dictated that our own
oronary care units (CCUs) be managed by cardiologists
ith advanced training in the care of critically ill patients. It
s only a matter of time, however, before the cardiovascular
ommunity faces challenges to this long-standing tradition.
t will be our response to these challenges that will pro-
oundly shape the future of our field.
volution of the CCU
he first description of the CCU was presented by Julian to
he British Thoracic Society in 1961 (4). Soon after, the first
CU was established in the U.S., followed shortly by a
andmark study from Killip and Kimball (5) confirming the
mportance of the CCU as a beneficial tool in the manage-
ent of patients with acute myocardial infarction (MI).
lthough many point to that landmark study as the foun-
ation for the modern-day risk-stratification scheme that
ears their name, the often overlooked contribution of Killip
nd Kimball (5) was their ability to show demonstrable
mprovements in mortality for acute MI patients treated in
CCU rather than a regular ward setting. Largely driven by
urvival gains associated with the early recognition of
ife-threatening arrhythmias, those results were monumen-
al in establishing the benefits of intensive care for the
igh-risk cardiology patient.
The landscape of the CCU today, however, has changed
astly from that of the 1960s. No longer is it simply an
bservation unit for patients with acute MI, but rather it has
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Cardiology and the Critical Care Crisis March 27, 2007:1279–82become a dynamic and diverse
arena of patient care. Today’s
prototypical CCU patients in-
clude those with complicated
and uncomplicated MI, decom-
pensated heart failure and frank
cardiogenic shock, severe valvu-
lar heart disease, high-grade
conduction disturbances, inces-
ant ventricular arrhythmias, complications of percutane-
us procedures, and sequelae of intravascular device infec-
ions. Increasingly in modern medicine, these conditions are
ot seen in isolation but rather in connection with a series of
dditional medical comorbidities. As a result, now more
han ever before, the distinctions between our CCUs and
raditional medical ICUs have become increasingly blurred.
he cardiologist is being called on to care, at the onset, for
atients with multiple critical care issues, often because their
ardiac problems are perceived to be paramount at initial triage.
urthermore, patients in the CCU are subject to the same
osocomial complications seen in other intensive care settings,
nd therefore CCU cardiologists must now be adept in the
Abbreviations
and Acronyms
ACS  acute coronary
syndrome
CCU  coronary care unit
ICU  intensive care unit
MI  myocardial infarction
Figure 1 Snapshot of Medical Comorbidities and Therapeutic T
Duke University Hospital coronary care unit July 1996, July 2001, and July 2006.
IABP  intra-aortic balloon pump; MI  myocardial infarction; PCI  percutaneousanagement of acute lung injury, prolonged ventilation and
entilator weaning, delirium, renal replacement therapy, ve-
ous thrombosis, gastrointestinal hemorrhage, ICU polyneu-
opathy, and septic shock.
This striking medical diversity is quite apparent by
bservation of the patients currently occupying CCU beds
n this country. A recently conducted nonvalidated review of
everal months at our institution revealed that, although
cute coronary syndrome (ACS) was still the most common
dmitting diagnosis, respiratory failure, acute renal failure,
echanical ventilation, and sepsis have become increasingly
ore common over the last decade (Fig. 1). These trends
ighlight the overlapping populations between the contem-
orary CCU and other ICUs.
he Call for Intensivists
everal retrospective studies were the first to show a benefit
f intensivist staffing on patient outcomes in critical care
ettings (6,7). More specifically, the addition of board-
ertified critical care specialists was found to be temporally
ssociated with improvements in both ICU and in-hospital
coronary care unit; ESRD  end-stage renal disease;
ary intervention; VF  ventricular fibrillation; VT  ventricular tachycardia.rends
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March 27, 2007:1279–82 Cardiology and the Critical Care Crisisortality. Other prospective studies in various ICU settings
ave corroborated these retrospective findings (8,9). Despite
he limitations in conducting prospective randomized trials
ssessing intensivist impact on patient outcomes, there are
ow a multitude of nonrandomized studies that support the
otion that physicians trained in critical care not only can
mprove patient outcomes but also can improve the utiliza-
ion of medical resources.
If the medical community has been slow to take note of
hese findings, health care and business organizations have
ot. The Leapfrog Group, composed of more than 170
ublic and private organizations that provide health care
enefits to approximately 37 million people, has recently
mbraced the challenge of improving U.S. critical care
elivery (10). They believe that all ICUs should be
anaged exclusively by dedicated intensivists, and many
ealth care organizations, hospitals, and government
gencies are already attempting to adhere to their pro-
osed standards. With medical and surgical ICUs now
eginning to feel the effects of these sweeping changes, it
s hard to believe that our CCUs will be immune to this
ritical care reform.
Figure 2 Current American Board of Internal Medicine Clinical
for Advanced Critical Care Certification in Those With
ACLS  advanced cardiac life support.raining Cardiovascular Specialists in Critical Care
iven the breadth of critical care diseases and the remark-
ble patient diversity now seen in our CCUs, we should
nticipate an imminent challenge to the general cardiolo-
ists that currently staff these units and a call for dedicated
ntensivists to assume care for these complex patients. At
he same time, there will be a significant shortage of
hysicians trained in critical care who will be available to
eet these demands. By recognizing these shortcomings
ow and preparing our cardiology trainees to become
ertified in critical care medicine, we can both protect our
nterests as a discipline and help to avert a desperate
mpending crisis in the care of critically ill patients in our
ountry.
The American College of Critical Care Medicine sug-
ests that requisite training in critical care, although tradi-
ionally seen as an extension of postgraduate training in the
elds of pulmonology, general surgery, and anesthesiology,
hould “encompass all disciplines that provide services in the
CU” (11). The care of critically ill patients with primary
ardiovascular diseases in the CCU is no exception, and in
irements
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Cardiology and the Critical Care Crisis March 27, 2007:1279–82act it is suggested that critical care trainees should demon-
trate clinical competence in “cardiovascular physiology,
athology, pathophysiology, and therapy” (11). Under the
urrent system, most trainees who sit for the critical care
oards each year spend relatively little time in the CCU
especially considering the overall burden of cardiovascular
isease in the population), resulting in legitimate training
aps in the management of many of these critical cardio-
ascular disease states and the interpretation of cardiac
iagnostic modalities.
Figure 2 highlights the American Board of Internal Med-
cine clinical training requirements for cardiology trainees
urrently interested in advanced critical care certification
nd provides a potential framework for the development of
cardiovascular critical care training track.
nswering Research Questions in Critical Care
he marriage between cardiology and critical care would
ave lasting effects not just in direct patient care but also in
he arena of medical research. The field of cardiology
emains at the forefront of clinical and translational re-
earch, and as leaders in clinical investigation, the potential
cademic impact of our increased involvement in the care of
ritically ill patients cannot be overestimated.
Simply looking at things from a cost perspective, the
urden of cardiovascular disease to the health care system is
ndeniably large. Furthermore, critical care services, which
any of these patients require, is extremely expensive.
herefore, cost-effectiveness and quality of care analyses of
CU admissions are important areas of potential study.
As a common locale for the disposition of the sickest
atients with cardiac disease, the CCU also provides easy
ccess to a large number of patients with a high expected
vent rate, and would therefore be a truly fertile environ-
ent from which to conduct critical care research. Potential
reas of research overlap all fields of cardiology, including
maging (e.g., noninvasive methods of hemodynamic mon-
toring), coronary ischemia (e.g., identifying and managing
schemia in the medically heterogeneous ICU population),
eart failure (e.g., identifying risk factors for the develop-
ent of left ventricular dysfunction in the setting of sepsis),
nd resuscitation (e.g., assessing the impact of critical care
omorbidities on advanced cardiac life support outcomes).
urthermore, the creation of a multicenter CCU database/
egistry could become an extremely valuable resource for
linical investigative work and genomic studies.
mbracing the Challenges Before Us
t is clear that if we fail to take on the challenge of training
ur fellowship graduates in critical care medicine, the
1pportunity to treat these richly diverse and complex pa-
ients may soon be taken from us. Additionally, with the
dvent and explosive growth of newer heart hospitals
esigned specifically for the care of the cardiovascular
atient, there will most certainly be a need for trained
ardiac intensivists to staff their critical care facilities.
Although the American College of Cardiology has rec-
gnized the growing demand for advanced cardiovascular
are in an aging U.S. population (12), and the American
eart Association has joined with several critical care and
rauma societies to create the “Council on Cardiopulmo-
ary, Perioperative and Critical Care,” neither one of these
overning bodies has published a definitive position state-
ent on the role of cardiologists in the critical care crisis.
erhaps a Bethesda conference, bringing together several
isciplines to help formulate a strategy for the implemen-
ation of critical care training in cardiology, will help
rovide greater focus to this problem and help to ensure that
ur patients with advanced cardiovascular disease continue
o get the best evidence-based care.
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